FORMATION GENERAL KNOWLEDGE AND SCRIPT

Brad Buinicky, Moody 06-14, Feb 2006

248 8.1 Purpose of formation – mutual support

202 terms Standard formation – a formation in which no participating aircraft is more than 1 NM (6000 ft) horizontally and 100 ft vertically from the lead aircraft

202 Non-standard flights may be conducted under the following conditions (SLAAV):

· airspace specifically designed for a Special activity

· Letter of Agreement (LOA)

· approved by ATC

· authorized Altitude Reservation (AR) (altitude block)

· VFR

248 8.2.2 Lead basic aspects: clearing and planning.

Responsibilities:

· monitor wingman 

· clear the area 

· plan each maneuver

Technique – while lead, constantly (CPP2):

· Clear for the formation
· Plan what’s next
· be good Platform for wingman
· where’s 2?
248 8.2.3 Wingman basic aspects (PSI):

· maintaining Position

· mutual Support

· formation Integrity.

Responsibilities (SMART):

· Keeping lead in Sight

· Monitoring lead

· maintain Awareness so he or she can assume the lead at any time
· assisting with Radios

· Trust lead 

248 8.2.1.5 Factors contributing significantly to the potential for a midair collision (BLOWSC):

· failure to call “Blind”

· improper Lost wingman procedures
· failure to recognize excessive Overtake

· failure to consider the effects of Wingtip vortices

· failure to maintain lateral or vertical Separation

· failure of lead to Clear during critical phase of flight

11-2T-6 3.8.1 Joker fuel – prebriefed fuel state needed to terminate an event and transition to the next phase of flight.

11-2T-6 3.8.2 Bingo fuel – prebriefed fuel state that allows the aircraft to return to the base of intended landing or alternate, if required, using preplanned recovery parameters and arriving with normal recovery fuel.

11-2T-6 Section 3 Formation
Takeoff
Minimum runway width – 150 feet

Wing takeoff minimums:

· PWC, circling minimums, or 500 ft and 1 1/2 miles (whichever is higher)

· Maximum crosswind component – 15 knots

· Runway free from standing water, ice, or snow

Interval takeoff minimums – 1,500 ft and 3 miles

Approach and landing

Minimum runway width – 150 ft

Formation touch-and-go landings are prohibited

Low approaches – no lower than 100 ft AGL to reduce the possibility of an inadvertent touchdown

Weather minimums:

· PWC or 500 ft and 1 1/2 miles, whichever is higher

· Maximum crosswind component – 15 knots

· Runway must be free from standing water, ice, or snow

Fingertip formation:

· approximately 90 degrees of bank

· 2 to 3 Gs

· 120 knots minimum

Route: maximum bank angle – 60 degrees

Echelon: maximum bank angle – 60 degrees

Close trail:

· turns and modified lazy eights

· approximately 90 degrees of bank

· 2 to 3 Gs

· 120 knots minimum

Extended trail exercise:

· turns and modified lazy eights
· approximately 120 degrees of bank

· 2 to 3 Gs

· 120 knots minimum

Practice lost wingman: VMC only
Solo students will not fly:

· close trail as wingman

· practice lost wingman as wingman
· instrument approaches (actual or simulated, as lead or wingman)

· fingertip formation when accomplishing in-flight checks or radio channel changes

248 8.19 Maneuvering fundamentals
Angle off – angular difference between the longitudinal axis of wingman and lead (also called heading crossing angle [HCA])

Aspect angle – angle measured from the tail of lead to the position of wingman.  Expressed in degrees off lead in multiples of 10.  Example: lead’s 6 o’clock = 0, 40 degrees either side = 4

Lag pursuit – wingman flies to an imaginary point behind lead

· closure decreases
· range increases
· angle off increases

· aspect angle decreases

· forward line of sight (LOS)

Lead pursuit – wingman flies to an imaginary point in front of lead

· closure increases
· range decreases
· angle off will decrease

· aspect angle increases

· aft LOS

Pure pursuit – wingman flies to an imaginary point that will result in a collision with lead.  In a turn, wingman will be pointed in front of lead.

· closure increases
· range decreases
· little or no change in angle off

· little or no change in aspect angle

· no LOS

Radio calls

248 8.2.1.2 Within the formation: “blind” “visual”

Outside the formation: “no joy” “tally ho”

“Padlocked” – pilot cannot take his or her eyes off an aircraft or ground target without losing sight.

248 8.3.1 Victor radio calls: “Spiker, go channel 2 victor”

248 8.3.2 “Go” vs. “Push”:
Lead: “Spiker, go channel 5”
Wingman acknowledges “2” before switching frequencies

Lead: “Spiker, push channel 5”
Wingman switches frequencies without response until being checked in on new frequency
248 8.14/11-2T-6 2.46.1 Fingertip

Limit maneuvering to approximately 90 degrees, 2-3 G’s, 120 knots minimum

Order of precedence:

Vertical – lead’s engine exhaust stack visible above wing

Fore/aft – center lead’s aft wingtip light on front edge of engine exhaust stack and lead’s pitot tube aligned with aft edge of engine exhaust stack

Lateral – approximately 10 ft wingtip spacing, front seat pilot looking down the forward edge of the horizontal stabilizer

248 8.17/3rd OI A1.6.18 Route
Maximum bank angle – 60 degrees

Vertical – same as fingertip

Fore/aft – no farther aft than fingertip line, no farther forward than line abreast (near side canopy bow in front of the rear cockpit eclipses the far-side canopy bow).  30-degree line at 500 ft is lead’s wingtip on his or her spinner

Lateral – 2 ships widths to 500 ft (technique – read “MY” on lead’s tail).  For radio changes, in-flight checks, or lead changes, 2 to 4 ship width

248 8.16/3rd OIA1.6.13 Echelon

Maximum bank angle – 60 degrees

Always made away from wingman

Lead: maintain constant back pressure, vary bank angle to control undesired climbs and descents

Wingman: 
Vertical – horizon bisects lead’s fuselage.  Use bank to make corrections up or down
Fore/aft – see most of lead’s center canopy rail over the aft edge of the wing, all the letters of US Air Force will be visible forward of the wing, only a small portion of the yellow CFS door will be visible aft of the wing.  Use power to make corrections fore and aft
Lateral – technique – you can see all 4 screws around the NACWS antenna, but cannot tell what kind they are (Philips vs. flat).  Use back pressure to maintain horizontal spacing

248 8.15 Crossunder
Accomplished from either fingertip or route positions

Lead: rapid, shallow wing dip in the desired direction of change

Wingman: reduce power, move a few feet lower.  Technique – lead’s exhaust stack below wing.

Move aft to obtain nose-tail clearance, increase power slightly to maintain this spacing.

Bank slightly toward new wing position, roll wings level (heading change of 1-2 degrees).

Canopy bow should appear superimposed on trailing edge of lead’s elevator.

Return to lead’s heading, add power, move forward and up to regain the fingertip position.

248 8.22 Overshoot
Excess closure makes it impossible to stabilize in route and safely complete rejoin

Turning rejoin:

Wingman: idle, speedbrake.

Stay low enough to keep lead in sight.

Use lag pursuit to move outside the turn with at least two ship lengths of nose-tail clearance.

Do not move forward of lead’s position.

Go no higher than lead.

Return to the inside of the turn with minimum two ship lengths and complete normal join-up.

Lead: keep wingman in sight and provide stable platform.

If collision appears imminent, take position action to prevent midair collision

Straight-ahead rejoin:

Same, except a position ahead of lead’s 3/9 line may not require a breakout.  Break out if it becomes difficult to keep lead in sight.

248 8.11/11-2T-6 3.43/3rd OI A1.6.11 Engine Start, Taxi, and Takeoff:
Notify ground observer of flight position and location of the other aircraft

Spare procedures – relay new tail number to Pujoe Ops and lead

Wingman “thumbs up” when ready to close the canopy for engine start

Lead returns “thumbs up”

Prebriefed start time is backup

Wingman “thumbs up” when Before Taxi check complete (ready for check-in)

Lead returns “thumbs up”

Lead (V): “Spiker check victor”

Wingman (V): “2” or “Spiker 2 needs X minutes” (“negative ATIS” as appropriate)

Lead (U3): “Spiker check”

Wingman (U3): “2”

Lead (U3): “Moody Ground, Spiker 1 request taxi for 2 on a Texan 3 with Alpha”
Ground responds

Lead repeats squawk

Wingman (U3): “2” (or ask for clarification on victor)

Wingman turns NACWS off prior to takeoff

Taxi staggered 75 ft minimum behind lead
Change automatically to cypress at either taxiway foxtrot (18R) or EOR (36L)

Wingman “thumbs up” when Overspeed Governor and Before Takeoff Checks complete

Lead returns “thumbs up”

Lead (U12): “Spiker check”

Wingman (U12):  “2”

 “To hold short” – wingman will not park directly behind lead

Crosswind component exceeds 5 knots – lead places wingman on upwind side of runway

Lead takes center of his or her half of the runway
Wingman lines up on fingertip line with minimum 20 ft lateral clearance

Formation takeoff:

Minimum weather – PWC, circling minimums, or 500ft 1 1/2 SM, crosswind component < 15 knots, and runway free from standing water, ice, or snow

Lead (U12): “Spiker 1, number 1”

Wingman: head nod when in place

Lead: runup signal
Wingman: head nod
Both: runup

Wingman: head nod
Lead: signal “on my lead” (tap side of helmet 3 distinct times)

Lead: signal brake release with downward motion of the head

Lead: lead targets 85-95 percent torque

Wingman: “Spiker, push it up/pull if back” as required for power increase/decrease requests

Wingman: if unable to maintain fore or aft position, select MAX power and perform individual takeoff

Lead: be directive to reform formation

Wingman: maintain stack level (lead’s helmet on horizon) until gear and flaps raised

Lead: airborne 110 knots minimum, retract gear and flaps

Wingman: raise gear and flaps when seeing lead’s gear begin to retract (may delay gear retraction if overrunning lead, but will never raise gear before lead)

Wingman: perform after takeoff check and assume fingertip position
Both: confirm gear “thumbs up”

Lead: set maximum 95 percent power

Lead: minimum 140 knots and 400 ft AGL (700 MSL) before first turn
Abort:

Situation 1:

Sympathetic abort prior to brake release

Situation 2:

Lead aborts: “Spiker, lead’s aborting”

Wingman: normally continues takeoff

Situation 3:

Wingman overruns lead: select MAX power and make separate takeoff

Situation 4:

Lead determines it is necessary for both to abort: “Spiker, abort, abort, abort”
Situation 5:
Wingman drops behind on takeoff: cross-check engine instruments and airspeed indicator and make his or her own abort decision or separate takeoff

Wingman: rejoin on lead after safely airborne
(248 8.12) Interval takeoff:

Minimum weather – 1500ft 3SM
Lead (U12): “Spiker 1, number 1, interval”

Wingman: head nod when in place

Lead: runup signal
Wingman: head nod
Both: runup

Wingman: head nod
Lead: salute off, MAX power
Wingman: 6-second spacing, MAX power
Lead abort = wingman usually aborts

Lead: airborne minimum 140 knots, reduce power to maintain 160 knots
Wingman: MAX power, automatically rejoin to fingertip
 (248 8.13) Instrument trail departure:
Lead to ground (U3): “Spiker 1 will be 20 second instrument trail, non-standard formation”

Ground may issue a squawk for the wingman (locally XX00, XX = first 2 digits of lead’s squawk)
Both: turn on squawk and NACWS

Lead to tower (U4): “Spiker 1, ready for takeoff, nonstandard”

Wingman: takeoff spacing no less than 20 sec

Both: climb at MAX power at 160 knots using 30 degrees of bank

Both: turn at lead determined, pre-briefed turn points

Wingman: remain within 3 NM and level to 2000 ft below lead during climbs and level to 2000 ft above lead on descents, with minimum 1000 ft vertical separation (lead may reduce vertical separation to 500 ft if wingman cannot comply with minimum safe altitude)

Both: call when passing even thousands of ft (2000, 4000) and initiating heading changes

Lead checking in with another controlling agency: “Spiker 1, 4000, non-standard”

Wingman: rejoin after visually acquiring lead and receiving permission to rejoin

Lead: inform departure when formation becomes standard formation

Departure
3rd OI A1.6.2.1 Lead should direct wingman to route below 5,000 MSL if the Bird Condition is Moderate or higher.  Wingman should not automatically move to route
Lead (U12): “Spiker 1 departing, go channel 5”

Wingman (U12): “2”, move to route if not already there, change frequency, and move back to fingertip

Lead (U5): “Spiker check”

Wingman (U5): “2” 

Lead (U5): “Valdosta departure, Spiker 1 2000 for 6000, request”

Departure responds

Lead (U5): “Spiker 1 request 8000 ft direct Texan MOA’s”

3rd OI A1.6.15 Rejoins
Departure rejoins – 160 knots in climb, 200 knots straight and level

Area rejoins (after FENCE-in check) – 180 knots

Recovery rejoins (after FENCE-out check) – 200 knots

248 8.21 Straight-ahead
Lead: “Spiker 2, take spacing call when ready, ops check” (visual – horizontal, rearward motion with a closed fist with thumb extended)
Wingman: “2”

Wingman: 500 to 1000 ft directly behind lead.  Technique – place lead a beer can above the horizon
Lead, while wingman is taking spacing: “Spiker 1, 1000”

Wingman: 2’s 1050” (within 50 lbs of lead’s stated fuel: “2’s same”)
Wingman: “Spiker 2’s ready”

Lead: call/signal for straight-ahead rejoin.  Airspeed differs more than 10 knots from that briefed – “Spiker 1, 190 knots”
Wingman: initially use 20-30 knots closure airspeed, rejoin on left side unless directed otherwise.  Approximately 500 ft to the rear of lead, reduce power and move to route.  Technique – 10 knots closure airspeed.  After stable in route position, move into fingertip position

248 8.20 Turning
Lead: rock wings, first rock in direction of turn.  Establish a turn using approximately 30 degrees of bank. Airspeed differs more than 10 knots from that briefed – “Spiker 1, 190 knots”

Wingman: technique – immediately reduce power and turn toward lead’s 6 if not already there.
Start a turn in same direction using approximately the same bank as lead and generate approximately 20 knots airspeed advantage.
Increase aspect until lead’s vertical stabilizer approximately bisects the outside wing and reduce angle of bank to establish pure pursuit.
Technique – left turning rejoin, keep the “SA” in “USAF” on lead’s right wing between lead’s vertical stabilizer and canopy (“SA in the saddle”); right turning rejoin, keep the star on lead’s left wing in the saddle.
500 ft (technique – read “MY” on lead’s tail) and slightly behind 30-degree line, decrease overtake airspeed (technique – 10 knots closure airspeed) and move into fingertip at a controlled rate.
248 8.22 Overshoot
Required when excess closure makes it impossible for the wingman to stabilize in route and safely complete the rejoin.
Turning rejoin:
Wingman: idle power, speedbrake
Stay low enough to keep lead in sight

Use lag pursuit to move outside the turn with at least two ship lengths of nose-tail clearance

Do not move forward of lead’s position

Go no higher than lead

Stabilize, return to inside of turn with minimum two ship lengths nose-tail clearance

Complete normal join-up

Lead: if collision appears imminent, take positive action to prevent midair collision

Straight-ahead rejoin:

Wingman: idle power, speedbrake

Turn slightly away from lead

Keep lead in sight

When lead begins to move ahead, resume the rejoin

248 8.5.1/3rd OI A1.6.5  Inflight checks

Combined climb/FENCE-in check:

Lead (V): “Spiker, FENCE-in climb check”

Wingman (V): “2” 

Wingman moves to route or as directed by lead

Auto switch to appropriate UHF MOA discreet frequency

Accomplish FENCE-in and pre-acrobatics/spin check

Lead (V): “Spiker 1, OBOGS good, 900”
Wingman (V): “2’s OBOGS good, 800” (within 50 lbs of lead’s stated fuel: “2’s same”)
Return to fingertip or original position
Lead (U15): “Spiker check”

Wingman (U15): “2” 

Lead (U15): “Spiker 1 established Texan 3 Low”

Ops/descent check:

Lead: “Spiker 1 is 800”

Wingman moves to route

Wingman: “2’s 600” (within 50 lbs of lead’s stated fuel: “2’s same”)
Return to fingertip

FENCE-out check:

Lead (V): “Spiker, FENCE-out”

Wingman moves to route or as directed by lead (technique – “Spiker 2, FENCE-out go fighting wing”)

Wingman (V): “2” 

Check ATIS

Auto switch to appropriate UHF MOA discreet frequency

Complete FENCE-out and descent check

Lead (V): “Spiker 1, 700”

Wingman (V): “2’s 800” (within 50 lbs of lead’s stated fuel: “2’s same”)

Reform to fingertip or maintain position directed by lead
Lead (U17): “Spiker check”

Wingman (U17): “2” 

Lead (U17): “MOA monitor, Spiker 1 request Texan low recovery with Alpha”

Lead (V): “Spiker 2, cleared rejoin route, left/right side”

Wingman (V): “2”

Fuel and G awareness 
Accomplished after G-x and extended trail exercise

Lead: “Spiker 1 is 900, 4.2 G’s”

Wingman: “2’s 800, 4.2 G’s” (within 50 lbs of lead’s stated fuel: “2’s same”)

MOA work power techniques
Rejoins: 47% for 180 kts

Wingwork: 55%

Echelon turns: 55%

Close trail: 55%

Extended trail: MAX

Pitchout: MAX
Checkride profile technique
Departure:
· take spacing

· straight ahead rejoin

MOA:

· pitch out

· turning rejoin

· *wingwork

· **echelon turn (180 degrees min)
· *close trail (place wingman on other wing)

· *wingwork

· PLW

· turning rejoin (toward wingman)
· breakout

· turning rejoin (away from wingman)
·  ET (four pulls – 3 away, 1 into)
· lead change

* two leaves

** or echelon turn then wingwork depending on location of the sun

248 8.6.2.1 Knock-it-off
Used when safety of flight is a factor or when doubt or confusion exists.
Anyone: “Spiker knock-it-off”

Lead: “Spiker 1, knock-it-off”

Wingman: “Spiker 2, knock-it-off”
Situations “DUCKSWARRBO”:

· Dangerous situation

· Unbriefed or unscheduled flight enters the working area

· Cloud clearances approached

· “Knock-it-off”

· Situational awareness is lost

· continuous Wing rock

· out of the authorized Area
· Range (300 ft)
· Radio failure

· Bingo fuel

· Over-G

248 8.6.2.5 Terminate
Cease maneuvering and proceed as briefed or directed.  Safety of flight is not a factor
Anyone: “Spiker terminate”
Lead: “Spiker 1, terminate”

Wingman: “Spiker 2, terminate”

Wingman: if desiring to continue the maneuver, transition to desired formation parameters – “Spiker, 2’s in”
248 8.6.4 Formation breakout
Ensure immediate separation and avoid a midair collision
Situations (SHITS):

· loss of Situational awareness

· Hazard to the formation

· In front of or under lead

· Directed (Told)
· (lose Sight) visual contact is lost causing loss of situational awareness 
Wingman initiates:

Wingman: clear in direction of turn

Turn away from lead’s last known position

“Spiker 2 is breaking out”
When visual contact or situational awareness is lost, call blind
Lead has wingman in sight: “Spiker 2, roll out, visual is at your right four o’clock for 3,000 ft, slightly high”

Wingman has lead in sight: “Spiker 2 is visual”

Lead clears rejoin: “Spiker 2, cleared to rejoin left/right side”
Lead initiates:

Lead: “Spiker 2 break out”
Wingman: “2”

The rest is the same as if wingman initiated
248 8.6.5 Lost sight procedures
When other aircraft not in sight when anticipated (“sun blind” is an actual lost-sight case)
Technique – “Lead is never blind” (lead never calls blind first)
Wingman: “Spiker 2 is blind, 17,000 ft”

No timely acknowledgement – wingman maneuvers away from last known position and alter his or her altitude

Lead has wingman in sight: “Spiker 1, visual, right, 2 o’clock, high”
Lead is blind, wingman has lead in sight: lead can direct a rejoin – “Spiker 2, cleared to rejoin left/right side”.  Wingman cannot rejoin closer than a route position until lead has called “visual”.

Wingman blind, lead has wingman in sight, situation requires immediate aircraft separation: lead with maneuver to ensure separation.

3rd OI A1.6.8 Both aircraft lost sight:
Lead: immediately ensure minimum of 1,000 ft of separation
“Spiker 1 is blind, Spiker 2 go 16,000 ft, Spiker 1 going 17,000 ft”

Can have wingman squawk 1200/Alt and turn on NACWS

With comm:

Lead should effect rendezvous using the following priorities:

· visual reference point

· center of MOA (using GPS or Radial/DME)

· RAPCON vectors

If still separated at Bingo Fuel, RTB separately

NORDO:

Flight Lead (who is signed out at ops desk as “1”) – transition to nearest VMC Odd altitude (i.e., 9,000 ft)

Designated Wingman – nearest VMC Even altitude
Without transitioning through other aircraft’s last known altitude
NORDO aircraft:

Orbit left-hand 30 degree bank turn at 180 knots at one of the following, in order of precedence:

· visual reference point:

· Texan 1: Sylvester Airport

· Texan 2: Highway south of Sylvester midway between north/south boundary

· Texan 3: due north of the town of Moultrie

· Diamond 1/2: “Toxic Lake”

· Diamond 3/4: Quitman Airport

· center of MOA (using GPS or Radial/DME)

· Present position

Squawk 7600 until join-up

Non-NORDO aircraft:

Advise MOA monitor

Solicit vectors as desired (if greater than 1,000 ft vertical separation exists and RAPCON can verify NORDO aircraft’s altitude, non-NORDO aircraft may change altitude)

Once visual, close to 500 ft lateral separation until NORDO aircraft also regains visual
NORDO aircraft: give wingrock once visual

Non-NORDO aircraft: close to fingertip

If still separated at Bingo Fuel, RTB separately.  NORDO aircraft recovers IAW In-Flight Guide.  Non-NORDO aircraft coordinates on behalf of NORDO aircraft.

NORDO with EP:

Squawk 7700

Continue 180 knot orbit described above to effect rejoin, or

Begin an immediate single-ship recovery

248 8.6.6 Lost wingman 

Wings level flight:

· wingman transitions to instruments and turns away using 15 degrees for 15 seconds

· wingman: “Spiker 2 is lost wingman”
· lead: “Spiker 1 is wings level, 090, 4000 ft”
· wingman: “2”

· wingman resumes course

· lead obtains separate clearance for wingman
Wingman outside turn:

· wingman transitions to instruments and reverses direction of turn using 15 degrees for 15 seconds

· wingman: “Spiker 2 is lost wingman”

· lead: “Spiker 1 is 30 degrees right, passing 090, 4000 ft”
· wingman: “2”

· wingman rolls out

· wingman continues straight ahead to ensure separation

· wingman resumes turn

· lead obtains separate clearance for wingman

Wingman inside turn:

· wingman transitions to instruments and reduces power

· wingman: “Lead roll out, Spiker 2 is lost wingman”
· lead: “Spiker 1 is wings level, 090, 4000 ft”
· wingman: “2”

· wingman maintains angle of bank
· lead resumes turn only when separation is ensured

· lead obtains separate clearance for wingman

Precision/nonprecision final approach:

· wingman transitions to instruments and momentarily turns away

· wingman starts a climb to final approach fix/glideslope intercept altitude

· wingman: “Spiker 2 is lost wingman”

· lead: “Spiker 1 is 2 degrees nose low, 090, 4000 ft”

· wingman: “2”

· wingman proceeds to missed approach point

· lead obtains separate clearance for wingman

· wingman complies with new clearance or flies published missed approach

Missed approach:

· wingman transitions to instruments and momentarily turns away

· wingman: “Spiker 2 is lost wingman”

· lead: “Spiker 1 is 13 degrees nose high, 090, 4000 ft”

· wingman: “2”

· wingman continues the published missed approach

· wingman climbs 500 ft above missed approach altitude

· lead obtains separate clearance for wingman

248 8.7 Practice lost wingman
Lead: “Spiker, go practice lost wingman”

Wingman: “2”

Wingman: “Spiker 2 is practice lost wingman”

Lead: rely parameters

Technique – complete maneuver and match lead’s heading

Wingman: “Spiker 2 is visual”

Lead: effect rejoin
248 8.23 Fighting wing
30-45 degree cone, 500-1000 ft aft of lead

Lead: “Spiker, go fighting wing” (visual – pointing motion with an index finger across the chest)

Wingman: “2”, move into position, should not stagnate in lead’s high or low 6-o’clock position

248 8.24/3rd OI A1.6.16 Extended Trail Exercise
Purpose: develop ability to use lead, lag, and pure pursuit to explore and practice maneuvering in relation to another aircraft.

Goal: demonstrate an understanding of pursuit curves, aspect angles, and closure control

Position: fighting wing

Ensure G-x performed before flying ETE

Turn circle geometry:
Lead, level turn:

· 2 G’s

· 60 degrees of bank
· 230 knots

· 8 degrees/second turn rate

· 2500 ft turn radius

Wingman: always remain aft of the 3/9 line

Aspect:

Wingman: aspect angle 0-90 degrees when closing on lead

9 aspect – 3/9 line

6 aspect – extended fingertip line

4 aspect – vertical tail on or inside the wingtip

3 aspect – vertical tail bisecting wing

Energy management:

Both: avoid the buffet
Wingman: consider unloading to 1 G or less when applicable (technique – when pulling side of lead, range closing), particularly effective in lag pursuit in descent

Specific training rules:
(8.6.3) Inside 500 ft – call “terminate”.  Inside the 300 ft “bubble” or forward of the 3/9 line – call “knock-it-off”
· turns and modified lazy eights

· maximum bank angles – 120 degrees

· no abrupt turn reversals

· loss sight: break out and call blind
Entry:
Lead: 180-200 knots approximately middle of altitude block, “Spiker, go extended trail exercise”

Wingman: “2”

Lead: steep bank turn (approximately 2-3 G’s) away from wingman, set MAX torque
Wingman: delay 2-3 seconds then turn toward lead until within parameters.  “Spiker 2’s in”, set MAX torque

Lead: maintain level turn for 360 degrees prior to vertical maneuvering (“duck turn”)

Maneuver:
Lead: consider skill level of wingman

Your wingman is often exceeding your G-loading

Look for wingman behind wing, not at 6-o’clock
Monitor wingman’s aspect and closure for inadvertent 3/9 line passage

Wingman: predict lead’s flightpath and decide which pursuit curve to fly

Conservation of airspeed is critical

Flying intentional lag rolls is not desired

May transition through lead’s high or low 6-o’clock while maneuvering but should avoid stagnating in the 6-o’clock position

Lead: once learning objectives achieved, terminate

Lead: “Spiker terminate, Spiker 1, terminate”

Wingman: “Spiker 2, terminate”
Lead: prior to initiating rejoin, “Spiker 1, 800, 4.0 Gs”

Wingman: “2’s, 850, 4.0”
Lead: Remain predictable, transition to level turn for rejoin, 180 knots

Both: reset G meters

If G limit exceeded – do not reset G meter, structural damage or controllability check
248 8.25 Close Trail
Lead: may initiate from fingertip, echelon, or route
Lead: “Spiker, go close trail” (visual – placing an open hand on the back of the helmet)

Wingman: technique – use half crossunder to move into position, “Spiker 2’s in”

One to two aircraft lengths behind lead – tips of lead’s elevator lines up about one-third out the wings after the bend

Just below lead’s propwash – engine exhaust stacks on top of the wing, never fly higher than where you can see more top wing than bottom wing

Lead: power and maneuvering identical to fingertip formation

Maintain positive G forces, avoid sudden releases of back pressure and sudden turn reversals

Lead: direct reform, “Spiker 2, reform left/right side” (visual – shallow wing rock)
Wingman: “2”, rejoin

248 8.26/3rd OI A1.6.18 In-flight lead changes
Lead plans lead changes to facilitate equal amounts of training using joker fuel

Lead: push wingman to route
Lead: signal for lead change, or verbal – “Spiker 2, you have the lead on the left/right” (radio call mandatory in limited visibility conditions)

Wingman: assume line abreast route position (near side canopy bow in front of the rear cockpit eclipses the far-side canopy bow)

Wingman: becomes lead with a head nod, or verbal – “Spiker 2 HAS the lead on the left/right” (position change complete after new lead states “HAS the lead”)

New lead: turn on NACWS, turn IFF to “alt”

New wingman: turn off NACWS, turn IFF to standby

Lead: “Spiker check”

Wingman: “2”

Lead: rock wingman back into fingertip position

Technique – Speed brake

Signal only if wingman is in fingertip position.  No need if wingman is in route position

Radio:

Lead: “Spiker ready speedbrake, NOW”
Both: open/close speedbrake on “NOW”

Visual:

Lead: speedbrake signal
Wingman: head nod
Lead: signal “on my lead” (tap side of helmet 3 distinct times)

Lead: signal speedbrake open/close with downward motion of the head

248 8.27/3rd OI A1.6.19  Descent and landing
If recovering to radar initial, all turns away will be echelon after Radar Termination (no visual signal required)

Lead: before initial approach, position wingman on opposite wing from direction of the break
248 8.28/3rd OI A1.6.20 Instrument penetration
Lead: before starting the penetration, position wingman away from the direction of the penetration turn

Lead should not use less than 10 percent torque

248 8.29 Single ship landing following formation approach:

Lead: coordinate with ATC/tower for a “split to land”

Lead: confirm that wingman is visual with the runway and clear wingman off to the other runway for single-ship landing

Split to land:

If lead splits flight while in or above IMC:
Lead: relay flight parameters and altimeter setting, and verify wingman’s navaids are functioning properly – “Spiker 1, 700, straight and level, 090, 11000 ft, 29.92, verify navaids are good”
Lead: “Spiker 1, 700, 29.92, navaids are good”

Lead: coordinate new squawk for wingman

248 8.29/3rd OI A1.6.21 Wing landing
If recovering to a VFR straight-in, all turns will be in fingertip:
Lead: when formation breaks out of the weather and visual contact with the runway can be maintained, center on one side of the runway and plan to touchdown approximately 1000 ft down the runway
Lead: position wingman on upwind side of the landing runway

Lead: lower gear and flaps signal

Wingman: head nod
Lead: signal “on my lead” (tap side of helmet 3 distinct times)

Lead: signal with downward motion of the head

Both: lower gear and flaps TO

Wingman: check lead’s configuration and give “thumbs up”

Lead: “thumbs up”, transmit gear down call and maintain 110 knots on approach unless winds dictate otherwise

Wingman: no later than ½ mile from the runway, stack level with lead using formation takeoff references.  Approaching overrun, begin to cross-check the runway.  Fly off lead during flare and landing and use normal braking techniques

Trailing aircraft on the cold side: when separation is established and at a safe taxi speed, clear preceding aircraft to the cold side – “Spiker cleared cold”

Trailing aircraft not on the cold side: aircrew will clear themselves to cross

Formation go-around:

Lead: add power to approximately 75 percent torque.  If clearing the runway is required, confirm 2’s position and ensure wingman has safe altitude and airspeed

3rd OI A1.6.22 Pattern operations
Break:

Lead: “cleared off” salute and breaks

Wingman: returns salute and breaks no less than 5 seconds later
Closed:
Lead: “cleared off” salute and pulls closed

Wingman: returns salute and pulls closed no less than 5 seconds later

If 2 is on the closed pattern side:

Lead: “cleared off” salute

Wingman: returns salute and pulls closed 

Lead: pulls closed no less than 5 seconds later
Crosswind:

Lead: “cleared off” salute and turns crosswind

Wingman: returns salute and turns crosswind no less than 5 seconds later

If 2 is inside the crosswind turn:

Lead: “cleared off” salute

Wingman: returns salute and turns crosswind 

Lead: turns crosswind no less than 5 seconds later

Re-entry following formation breakout:

Before the descending turn to align with the VFR entry leg:

Lead: “cleared off” salute and turns toward the VFR entry leg

Wingman: returns salute and turns toward the VFR entry leg no less than 5 seconds later

Pattern rejoins:
Lead: ensure appropriate spacing to effect rejoin (i.e., no other aircraft in between formation members) and inform cypress – “cypress, Spiker 1 and 2 rejoining outside downwind”

Accomplish rejoin on outside downwind with lead aircraft flying 200 knots

3rd OI A1.6.23 After landing
If separated, each aircraft makes appropriate landing calls

If wingman passes lead during the landing roll, lead will accomplish a verbal position change

Taxi back as a formation after a formation landing or if landing sequentially from the overhead:

Both: once cleared the active automatically switch to ground frequency

Lead (U3): “Spiker check”

Wingman (U3): “2”

Lead (U3): “Moody ground, Spiker 1 request taxi to park for 2 from Bravo” 

248 8.10/3rd OI A1.6.9 Emergency procedures
Lead should be offered to the aircraft with the malfunction three times:
1) when the emergency occurs

2) on recovery when below the weather and able to navigate VFR to the field

3) when on final with the field in sight

Midair collision – lead coordinates:
· split the area

· separate chase ships

· direct separate rendezvous locations
· separate clearances

TECHNIQUE –

Wingman: MAC

· simultaneously keep lead in sight

· KIO

· Lead: cease maneuvering

· clear for the formation

· remain predictable

· Smoke/fumes?

· SA enhancing radio call “Spiker 1, Spiker 2 has a light and tone”

· quick analysis

· Check CWS, annun, what’s the problem?

· FIRE?  FEVER check

· GEN?  Check electrics

· CHIP?  Check oil system, etc.

· critical action

· TCCCBIP

· BF

· Slow down, etc.

· take lead

· Engine problem, FIRE, etc., tell lead what you’re doing, “Spiker 1, Spiker 2 breaking out, going to high key at Spence, do something with wingman, put him in some position

· “Spiker go fighting wing”, “I will leave 2 in route on left side”, etc.

You should now be on profile, orbiting, BF applied, etc.

Clean up the rest . . .

Analyze the situation

Take the proper action

Land as soon as conditions permit

Takeoff emergency:
Wingman: MAC

· simultaneously keep lead in sight

· Smoke/fumes?

· Centerline’s a brick wall

Analyze the situation

· full analysis

Take the proper action

· BF: ABORT

· Inform lead, “Spiker 2 is aborting”

· Lead continues takeoff

· Lead decides to abort formation, “Spiker abort, abort, abort”

· 2 sees something wrong with lead, “Spiker 1, you’re trailing smoke”, etc.

· Lead analyzes and takes action

After takeoff emergency:

Wingman: MAC

· simultaneously keep lead in sight

· Smoke/fumes?

· quick analysis

· Check CWS, annun, what’s the problem?

· FIRE?  FEVER check

· GEN?  Check electrics

· CHIP?  Check oil system, etc.

· critical action

· TCCCBIP

· BF

· Slow down, etc.

· take lead

· do something with wingman, put him in some position

· “Spiker go fighting wing”, “I will leave 2 in route on left side”, etc.

You should now be on profile, orbiting, BF applied, etc.

Clean up the rest . . .

Analyze the situation

Take the proper action

Land as soon as conditions permit
